This paper examines the causality relationship between stock market development and economic growth in Canada and Australia based on the time series data for the period of 1981 Q3 to 2012 Q3. The results of Granger causality test suggest the causality between stock market development and economic growth in Canada but it is not the case in Australia. The results indicate that stock market and economic growth has long-run relationship and that the stock market development does help improve the future growth in some developed countries.
Introduction
The link between stock market development and economic growth becomes the boundless source of aspiration for researchers since the beginning of the capital market. A number of researches had been conducted and different findings were seen in different markets and investigated periods. Those who support the positive correlation between stock market and economic growth argue that when stock market rises, investors have the motivation to spend more because they feel wealthier, so the economy expands. On the other side, if the stock prices go down, investors tend to spend less, so the economic growth decreases (Pasquale, 2006) . Mian, Muhammad and Usman (2008) pointed out that the stock market could be regarded as a good measure to forecast future growth and explain some applications of financial literatures. Levine and Zervos (1996) , in their research on the linkages between stock markets and long-run economic growth using 41 countries from 1976 to 1993, provided evidences that stock market is positively and significantly correlated to future economic growth and capital accumulation. On the other hands, critics to these findings based their arguments on the evidences that positive correlation between stock market and economic growth could be easily captured in some emerging countries which are characterized by their boom stock markets and catching-up growths, but when it comes to developed countries, hardly does this relationship exist. Moreover, Pearce (1983) and Campbell (1989) pointed out that the stock market had generated false signals to economic movements in previous periods and hence more evidence should be taken into account to assess this relationship.
Among empirical investigations of the roles of capital market on economic growth, only few studies had addressed the causality between stock market and economic growth (Randall, Jan, & Nauro, 1999) . Causality relationship between economic growth and stock market development in some European countries were successfully investigated thank to the research of Ake Boubakari and Dehuan Jin (2010) . For other developed countries, say, Canada or Australia, the question of whether or not this causality relationship exists is still in doubt. In this paper, the issue of causality relationship between stock market and economic growth in Canada and Australia will be addressed by conducting Granger causality test and the Augmented Dicky-Fuller (ADF) test based on the time series data for the period of 1981: Q3 to 2012: Q3.
The rest of this paper is structured as follow. Section 2 discusses the literature review and provides a brief introduction of two investigated markets. In Section 3, overview of the methodology and description of data is presented. Section 4 reports the results of empirical analysis relationship in the period of 1981 to 2012. Section 5 concludes the paper and reports some research limitations.
Theoretical and Empirical Overview

Literature Review
A number of previous studies had been conducted to examine the relationship between stock market development and economic growth. Theoretical literatures offer different views about the role of stock market and banking sector in boosting economic growth. Stiglitz and Weiss (1981) emphasized the role of the banking sector as the only organized capital market but neglected the role of stock markets in economic growth. On the other hands, Rousseau and Wachtel (2000) and Beck and Levine (2003) showed strong evidences that not only banking sector but also stock market development are critical determinants in the growth regression. To support the roles of stock market in economic growth, Greenwood and Jovanovic (1990) and Levine (1993) pointed out that the new stock markets can increase the investors' risk adjusted returns by providing accurate information about the whole market or specific firms to investors. The efficient capital markets allowed investors to make optimal investment decisions, leading to better allocation of corporation funds. As a result, a higher rate of economic growth can be achieved (Stiglitz & Weiss, 1981) . Mirakhor and Lillanueva (1990) also shared the point that stock market plays an essential function in allocating funds to the corporate sector, which has a real effect on the economic growth. This function could be observed obviously in many developing countries where debt financing is unreachable and banks tend to give loans to a specific group of companies. Another function of stock market worth mentioning is global risk diversification. Levine (1991) highlighted that the well-developed stock market help reduce investment risks by offering opportunities for portfolio diversification. Obstfeld (1994a; pointed out that despite the drawback of increasing the investor's risk, more options in stock market are provided to investors to do diversified investment internationally. Atje and Jovanic (1993) conducted cross-sectional regressions to figure out that stock markets have long-run effects on economic growth. Levine and Zervos (1996) , in their research on the linkages between stock markets and long-run economic growth using 41 countries from 1976 to 1993, provided evidences that stock market is significantly correlated to current and future rates of economic growth, capital accumulation and productivity improvements. In an effort to explore the roles of stock market in economic growth in some emerging countries, Mauro (2000) found that the stock markets influence growth through a number of factors, such as market liquidity, information efficiency, corporate governance, risk diversification and savings mobilization. Similarly, Beck and Levine (2003) provided an empirical evidence to support that stock market development is strongly correlated with growth rates of real GDP per capita and plays important role in allocating capital. From different approaches, Choong et al. (1996) found that the combination of stock market opens policies and sustainable macroeconomic factors stimulate economic growth. Indeed, the well-organized stock markets provide chances to investors to make rational decisions, such as efficient capital allocation, mobilization domestic savings and diversification risks, which significantly accelerate economic growth (Caporale et al., 2004) . This is also confirmed by Greenwood and Smith (1994) through their research which concluded that the large and developed stock markets can reduce cost of mobilizing savings. Recently, causality relationship between economic growth and stock market development in some European countries were successfully proved thanks to the research of Ake Boubakari and Dehuan Jin (2010) .
Existing studies have mainly looked at the relation between stock market development and economic performance by using a linear regression model or clarified the causal relations between the stock market development indicators and macroeconomic variables by using such approaches as Granger causality, vector error correction modeling (VECM) or vector autoregressive modelling (VAR) (Mansor, 2011) . These models were widely applied in varied research thanks to their powerfulness to address the correlation between examined variables (Levine & Zervos, 1996a, b; Mian, Muhammad, & Usman, 2008; Ake & Dehuan, 2010) . A number of previous studies have used Granger causality to examine the link between financial markets and growth. Thornton (1995) analyzed 22 developing economies and found empirical evidences that financial deepening promoted growth. Neusser and Kugler (1998) reported that financial sector GDP Granger-caused manufacturing sector GDP in a sample of thirteen OECD countries. Randall, Jan and Nauro (1999) , by applying Granger causality test for a sample of 69 countries with varying economic conditions and levels of stock market activity, proved that there is a strong relationship between stock market activity and future economic growth for the low and lower middle income countries but it is not the case in higher income countries with more developed alternative financial mechanisms. drivers of economic growth in five examined countries. The main advantages of the new modified model proposed by Anson Wong and Xianbo Zhou (2011) lie in its simplicity and easiness to apply in varied countries and research periods. One foreseen drawback remains in its powerfulness in detecting the causality between study variables. In section 3, the methodology employed in this paper will be presented in more details.
Stock Markets in Canada and Australia
Toronto Stock Exchange (TSX), the largest stock exchange in Canada and among top largest in the world by market capitalization, officially came into operation since 1861. Through a realignment plan, TSX became the Canada's sole exchange for the trading of senior equities. Over 150 years, TSX has successfully provided access to equity capital to issuers thanks to its liquid trading environment and expertise in listing procedure. As of August 2012, 1.577 companies with a combined market capitalization of CAD $1.989.562.971.807 were listed in the stock exchange. An illustration of market capitalization of all listed companies and total value of traded stocks as the percentage of GDP in Canada from 1988 to 2012 is presented in Figure 1 . During this period, two figures witnessed a relatively similar trend with their peaks captured in 2007 and 2008 respectively, followed by a sharp reduction due to the financial crisis before undergoing a recovery few years later.
The Australian Securities Exchange (ASX), created by the merger of the Australian Stock Exchange and the Sydney Futures Exchange in July 2006, has an average daily turnover of $4.685 billion and a market capitalization of around AUD $1.4 trillion, making it the 8th largest listed exchange group in the world and the 2nd largest in Asia-Pacific. With average daily secondary trading of over AUD $5 billion a day, ASX becomes one of the most active securities exchanges in the world, comparable to the New York Stock Exchange and London Stock Exchanges. Market capitalization of all listed companies and the total value traded stock as percentage of GDP in Australian in the period of 1988-2012 is presented in Figure 2 . Compared to Canadian context, those figures in Australia followed a relatively similar trend but witnessed the more striking values. In addition, the stock traded turnover ratio of two stock markets was illustrated in Figure 3 with the ratio of Canada outperform that in Australia from 1998-2000 before the opposite trend was seen in the rest of research period. In brief, Toronto stock exchanges and Australian stock exchanges are two of the best performers in the word over the last century thanks to its higher returns and lower volatility. The two stock markets witness the relatively similar trend in market capitalization, total value of traded stocks and stock turnover ratio with these figures in Australia slightly higher than that in Canada.
A few researches had been conducted in an effort to examine the causality relationship between stock market development and economic growth in Canada and Australia. Ross Levine (1996) , in his study of 38 countries including both industrial and developing countries in the period of 1976-1993, proved that GDP grows faster in the countries with very liquid stock markets, such as United State, Canada and Australia. Randall, Jan and Nauro (1999) , by applying Granger causality test for a sample of 69 countries with varying economic conditions and levels of stock market activity from 1885 to 1997, proved that there does not exist causality between stock market activity and future economic growth in higher income countries, including Canada and Australia. Since previous research mostly based on the annual data which may not fully reflect the movement of stock market indicators as well as the economic growth, the robustness of their findings is in doubt. This paper, based on the quarterly time series data for the period of 1981 Q3 to 2012 Q3, will provide a deeper investigation to the causality between stock market development and economic growth in Canada and Australia.
Methodology and Data
Methodology
Testing causality among variables is one of the most crucial and, yet, one of the most challenging issues in economics (Jin-Lung Lin, 2008) . This study employs Granger causality test suggested by Granger (1969) for examining the causality between stock market development and economic growth. Granger (1969) proposed a time-series data based approach in order to determine causality. Granger causality test is employed as the main approach in this paper as it provides a powerful test to investigate the causality in varied types of situation.
In this paper, Granger causality test is employed to test whether stock market "Granger-cause" economic growth and vice versa. According to Granger (1969) Vol. 6, No. 7; 2014 4 (
(1)
( 2) where EG stand for economic growth proxies by Real Gross Domestic Product (RGDP) and Foreign Direct Investment (FDI); and SM is stock market proxies by Market Capitalization (MC).
The first step in empirical analysis concerns the stationarity of the EG and SM series. Granger causality test requires that the series have to be covariance stationary. For this, Augmented Dickey Fuller (ADF) test has been performed. ADF is a classic choice in literature and very strong test again unit root (Pasquale, 2006) . For all of series the null hypothesis Ho of non stationary can be rejected at 5% confidence level. We expect the results to be I (0), meaning that stationary in a level.
In the second step, since Granger causality test is very sensitive to number of lags included in the regression, Akaike Information Criterion (AIC) and Schwars Information Criteria (SIC) should be employed to find an appropriate number of lags. After two requirements have been satisfied, to test the hypothesis, the restricted F test is applied and the statistic is defined as:
where SSRR and SSRU are the two sum of squared residual related to restricted and unrestricted form of the equation. T is number of observation and forms the degree of freedom; n and m are number of lags in equation (1).
Data
To investigate the causality between stock market development and economic growth, Real GDP and FDI are used as two proxies for economic growth. The rationales are that GDP, despite its shortcomings, remains a useful measure of human well-being; whereas, the growth is usually calculated in real terms that eliminate the distorting effect of inflation. In addition, FDI is regarded as a major source of economic growth (Afza & Nazir, 2007) . The common argue in support of FDI as a good proxy for economy growth is that FDI eases the transfer of technology, organizational and managerial practices, and, more importantly, access to international market in order to boost the growth (Mian, Muhammad, & Usman, 2008) .
Market capitalization of all listed companies in the stock market is employed as a proxy for stock market. There are two reasons for choosing market capitalization as a proxy of stock market development rather than other measures of stock market, such as, stock turnover ratio or market liquidity. First, since stock are traded in capital market, capitalization is regarded as a useful measure of public opinion of a company's net worth; total capitalization of the stock markets as a whole provides a precise snapshot of the stock market and can be compared to such economic indicators as GDP and FDI. Second and finally, to observe changes in GDP and FDI over time, it is reasonable that quarterly data rather than annual one should be taken into consideration. A quarterly frequency of market capitalization could be easily collected and recalculated from the public sources of information; whereas, quarterly data of stock turnover and stock liquidity in investigated period are not fully available. 
Empirical Analysis and Result
The first step in empirical analysis concerns the stationarity of the EG and SM series. For this, Augmented Dickey Fuller (ADF) test has been performed. The result of ADF test for unit root presented in Table 2 indicates that for all series the null hypotheses are rejected at 5% confidence level. The results reflects that study variables are either I (0), that is stationary in level or I (1), that is stationary at the first level of difference.
Since the series are stationary, Akaike Information Criterion (AIC) and Schwars Information Criteria (SIC) are employed to find an appropriate number of lags. It is worth emphasizing that Granger causality test is very sensitive to number of lags included in the regression and that AIC and SIC are the two most common criterions employed in many previous research. According to AIC and SIC, the optimal lag of 3 is applied for study variables.
The results of Granger causality test are presented in Table 3 and 4. The results suggest Granger causality relationship between stock market proxies (Market cap) and economic growth proxies (Real GDP and FDI) in Canada. Surprisingly, both null hypotheses in favor of Canadian context can be rejected at 1% level of significance. Thus, the results in Table 3 indicates that the stock market development significantly "Granger cause" economic growth in Canada. When it comes to Australian context, no strong evidences for the causality relationship are captured. According to results of Table 4 , the null hypotheses that stock market "Granger cause" Real GDP in Australia is not rejected at 5% of significance. However, the null hypothesis that stock market "Granger cause" FDI can be rejected at 1% of significance. Interestingly, even the stock market development is proved not to boost the Real GDP, it does stimulate the FDI. Thus, no significant evidences about the causality relationship between stock market development and economic growth are captured in Australia.
The findings raise an interesting question about the context in Australia and Canada. Even though the two markets are expected to be relatively similar in term of both capital market development and market stability, different results in causality between stock market development and economic growth are seen in these markets. In particular, Granger causality test supports the causality between stock market development and economic growth in Canada for the period of 1981 Q3 to 2012 Q3. This is consistent with the findings of Ross Levine (1996) that GDP grows faster in the countries with very liquid stock market, yet, provides a strong argument to the results of Randall, Jan and Nauro (1999) that no causality between stock market activity and future economic growth exists in higher income countries . When it comes to Australian context, no significant causality between stock market development and economic growth was seen, even, market capitalization is proved to boost the Vol. 6, No. 7; 2014 8 growth in FDI. Supporters in favour of causality between stock market development and FDI argue that the developed and liquid financial stock markets provides a better source of information and capital allocation for market participants, and, thus, help enhance the soundness and transparency in capital markets that ultimately stimulate the foreign investments.
Furthermore, correlations between study variables in two markets are presented in Figure 4 and Figure 5 in an effort to explain the findings in Australia. The figures indicate that the correlations between economic growth (proxies by Real GDP) and stock market development (proxies by Market cap) in Australia are relatively stronger than that in Canada. It could be explained that the rise in stock market tends to significantly boost the economic growth in Australia, but in case of financial crisis, a negative impact of stock market downturn on national economy seems to be worse in Australia than that in Canada. In other words, it takes longer time for the Australian economy to fully recover and then continue a growth from a recession than Canadian market. In addition, the huge supports from government policies and close cooperation between equity market and banking systems during recession significantly motivated the prompt recovery of financial markets and economic growth in Canada. The huge impacts of the financial crisis and the global recession in 2008-2009, therefore, could be a reasonable explanation for the differences discovered in two investigated markets. It also suggests a new chapter for further research that investigates the causality between stock market development and economic growth in the period before and after the global recession. 
Conclusion
The paper studies the causality relationship between stock market development and economic growth in Canada and Australia based on the time series data for the period of 1981 Q3 to 2012 Q3. The results of Granger test suggest the causality between stock market development and economic growth in Canada but it is not the case in Australia. It reveals that stock market and economic growth has long-run relationship and that the stock market development does help improve the future growth in some developed countries. This is consistent with the findings of Ross Levine (1996) , yet provides a strong argument to the results of Randall, Jan and Nauro (1999) . The results also cast doubt on the results of Ake Boubakari and Dehuan Jin (2010) by providing the evidence from Australia-one of the best performers in world's stock market over the last century-to argue that for developed countries with significantly active and highly liquid stock market, the causality between stock market development and economic growth may not exist. Since financial crisis and recession significantly influences to global economies, the study suggests a new chapter for future research that will investigate the causality between stock market development and economic growth in the period before and after the global recession. The causality employed in this study is Granger causality. This study suggests that future research should combine Granger causality and other causalities to dig up deeper the relationship between stock market development and economic growth in other developed countries.
